Introduction
============

Patient empowerment can influence asthma^[@bib1; @bib2; @bib3]^ and other chronic diseases,^[@bib4],[@bib5]^ affecting disease control. The Global Initiative for Asthma (GINA) suggests that empowering patients can improve outcomes.^[@bib6]^ The Portuguese National Asthma Control Program,^[@bib7]^ based on the GINA update of 2007,^[@bib8]^ also recommends promotion of self-control.

Patient-centred care may lower morbidity, mortality, and costs. This is reflected in the St Vincent Declaration for diabetes mellitus in 1989,^[@bib9]^ the GINA program for asthma in 1993,^[@bib10]^ and the GOLD project for chronic obstructive pulmonary disease (COPD) in 1997.^[@bib11]^

This requires tools to study patient-centred outcomes including the Asthma Control Questionnaire (ACQ),^[@bib12; @bib13; @bib14]^ the Asthma Control Test (ACT),^[@bib15],[@bib16]^ and the mini Asthma Quality of Life Questionnaire (mini-AQLQ).^[@bib17; @bib18; @bib19]^ The Patient Enablement Instrument (PEI)^[@bib20]^ assesses enablement in disease control and physician performance. The modified Patient Enablement Instrument (mPEI) can assess patients with asthma.^[@bib21]^

While stronger doctor-patient relationships may improve adherence and outcomes,^[@bib6]^ it is necessary to identify the factors that influence enablement and quality of life in patients with asthma to test this hypothesis.

The objectives of the current study were to assess asthma severity and control, medication use, patient enablement, and quality of life in patients with asthma and to study the determinants of quality of life in asthma.

Methods
=======

Study population
----------------

This study was conducted in Matosinhos, Portugal, a city with 169,261 inhabitants in 2008. The age/gender distribution of this population and of the Horizonte Health Unit is similar to the age/gender distribution of the total Portuguese population.^[@bib22]^

Practice setting
----------------

The study practice was formed in 2001 by eight family physicians. It has a stable population with good access to healthcare and continuity of electronic medical records. The clinic is a teaching practice for medical students and family medicine residency training.

Sampling procedures
-------------------

A random sample of 180 patients with asthma aged ≥18 years treated by seven doctors was selected from the practice database of 450 asthma patients. This was based on the sample size calculation of Peduzzi *et al*.^[@bib23]^ which suggested 10--20 cases for each predictor variable in a linear regression analysis and up to 30 cases per variable for logistic regression models. Six predictors of the asthma outcomes were selected, giving a required sample size of 180 patients.

The diagnosis of asthma was made by the family physicians using the GINA definition,^[@bib6]^ as described previously.^[@bib24]^ Patients invited to participate were confirmed as having asthma by a doctor\'s diagnosis or because they were receiving asthma medication. Patients incorrectly selected with other conditions such as COPD were excluded and replaced by the next subject in the sample.

Patients with kyphoscoliosis, absence of one lung, lung cancer, cognitive impairment, pregnant or bedridden patients, or anyone unable to complete the questionnaire were excluded. Five attempts were made to contact selected patients. Patients impossible to reach or unwilling to visit the practice were replaced by patients of the same age and gender from the list.

Questionnaires and tools
------------------------

Demographic and clinical data were collected in a specially designed questionnaire. Standardised instruments (mini-ACT, modified PEI, and mini-AQLQ) were also used. The study questionnaire was pilot tested in 20 patients between January and March, 2010.

The demographic data collected included the Graffar Social Classification,^[@bib25]^ validated for use in Portuguese. The clinical data collected was based on the GINA classification of severity and treatment of asthma.

The mini-AQLQ contains 15 items. The score is the sum of the scores for each item, divided by 15 (the number of items), expressed as a score out of 7. A change in score of \>0.5 can be considered clinically important.^[@bib18],[@bib26]^

The mPEI evaluates enablement, and a score of \>6 indicates clinically meaningful enablement. The original version of the PEI was developed and used to assess the enablement of patients after a consultation for an acute or chronic condition. The authors differentiated between satisfaction --- which occurs when expectations are met --- and enablement --- which occurs when benefit has been achieved. The mPEI changed the introductory statement of the original PEI to read: "As a result of the treatment you have been on for your asthma, do you feel you are ..." rather than "As a result of your visit to the doctor today ...". The six items assess the patient\'s ability to deal with life, understand the illness, cope with it, keep healthy, remain confident about health, and help oneself. The original English version was translated into Portuguese and translated back to English. The back translation matched the original version. The questionnaire was pilot tested in 30 patients and was found to be satisfactory.

Asthma control, measured by the ACT, was classified into three categories (controlled, partially controlled, and uncontrolled with cut-off values of 25, 20--24 and ≤19, respectively) or two categories (good control and poor control with cut-off values of 20--25 and ≤19, respectively) for the analysis.

Data collection
---------------

The study was conducted between February and November 2010 at the Horizonte Family Health Unit using medical records and a questionnaire. Participants were contacted by telephone or in person and invited for an interview.

Demographic data included gender, age, and social status. Asthma severity was assessed using the 2008 GINA criteria. Relief and control medications were coded using the GINA glossary. Co-morbidities were counted. Asthma control was assessed as full, partial, or uncontrolled using the mini-ACT. Quality of life was measured with the mini-AQLQ. Quantitative assessment of asthma control was made by measuring peak expiratory flow (PEF) and forced expiratory volume in one second (FEV~1~) using the PiKo-1 spirometer, validated for use in Portugal.^[@bib27],[@bib28]^ The best of three measurements made under standardised conditions was used.

Statistical analysis
--------------------

Data were entered and coded with Microsoft Excel and analysed with EpiInfo Version 3.4 and PASW Statistics for Windows Version 18.0. The Student t test and the non-parametric Mann-Whitney test were used for comparisons between two groups. Several groups were compared using analysis of variance or the non-parametric Kruskal-Wallis test. Categorical data were analysed by the χ^2^ test. Pearson and Spearman rank correlation coefficients were used to study the associations between several variables under study. Receiver operating characteristic (ROC) curve analysis was used to define a cut-off on quality of life as a classification of good and poor asthma control. Logistic regression models were used to study the relation between several independent variables and the dependent variables quality of life and asthma control. Statistical significance was set at p\<0.05.

Ethical approval
----------------

Approval by the Ethics Committee of the Local Health Authority in Matosinhos (Unidade Local de Saude de Matosinhos) was obtained before data collection. Signed informed consent was obtained from patients after the aims and methods of the study were explained. All patients with uncontrolled asthma were referred back to their family physician for treatment.

Results
=======

Data were obtained from 175 of the 180 patients selected (response rate 97.2%). Age, gender, social class, and clinical characteristics including severity of asthma, use of medications, co-morbidities, pulmonary function, asthma control (ACT), patient enablement (mPEI), and quality of life (AQLQ) measures are shown in [Table 1](#tbl1){ref-type="table"}.

Medications
-----------

Short-acting β~2~-agonists were used as relief medication in 49.7% of patients; no relief medication was required by 37% of patients. The most common controller medication was a combination of an inhaled corticosteroid and a long-acting β~2~-agonist, used by 24% of patients. Inhaled steroids alone were used by 14.9% of patients and no controller medication was used by 49% of patients.

Analysis of outcome variables
-----------------------------

Asthma severity, asthma control (ACT), quality of life (mini-AQLQ), and enablement (mPEI) were analysed in relation to gender, age, socioeconomic status, co-morbidities, medication, and pulmonary function (PEF and FEV~1~). The results are presented in [Table 2](#tbl2){ref-type="table"}.

### Asthma severity

Asthma severity was dependent on age (ANOVA, F=4.810, p\<0.001) and a significantly lower level of asthma control (p\<0.001). Quality of life (mini-AQLQ score) varied inversely with severity (Kruskal-Wallis test, χ^2^ =64.257, p\<0.001). However, severity of asthma was found to be independent of gender, social status, and co-morbidities.

### Asthma control

Better asthma control was related to male gender (χ^2^=8.803, p\<0.01), younger age (ANOVA, F=6.775, p\<0.005), fewer co-morbidities (χ^2^=12.06, p\<0.05), less use of controlling medication (χ^2^=48.64, p\<0.05) and relief medication (χ^2^=22.43, p\<0.001), and pulmonary function.

### Quality of life

The analysis of variance revealed a significant association between quality of life (mini-AQLQ) and social status (ANOVA, F=4.07, p\<0.05) and gender (t=5.54, p\<0.001). The correlation between quality of life (mini-AQLQ) and age, co-morbidities, and pulmonary function was low.

### Patient enablement

Patient enablement was measured with the PEI and had a mean (SD) score of 6.5 (3.6) and a median of 6 (range 0--12). The most common values obtained were scores of 0 (13.1%), 6 (28.0%) and 12 (13.7%), but all possible scores between 0 and 12 were obtained with 45.2% of the values obtained outside the most common values.

No significant association was found between the mPEI score and the mini-AQLQ score, the ACT score, the level of %FEV~1~, %PEF, asthma severity, or social status. The correlation between enablement (mPEI) and age was low, but the mean ages of patients with low (≤6) and high (\>6) levels of enablement were significantly different (t=3.901, p\<0.001). There was a significant association between the mean mPEI score and gender (t=3.901, p\<0.001). Analysis of relationships between outcome variables There was a strong correlation between ACT scores and the mini-AQLQ (r=0.81, p\<0.001). The scatter plot is shown in [Figure 1](#fig1){ref-type="fig"}. However, correlations between mPEI and ACT and mPEI and mini-AQLQ were weak.

ROC curve analysis was performed to establish cut-off values for the quality of life measurements. Patients were classified as controlled or uncontrolled according to ACT. Using this classification, the distribution of mini-AQLQ scores for the two groups was studied. Assuming that better control is related to better quality of life, ROC analysis^[@bib29]^ provides the mini-AQLQ cut-off that minimises the misclassification of patients as controlled or uncontrolled as a function of good and poor quality of life (mini-AQLQ). [Figure 2](#fig2){ref-type="fig"} shows the area under the curve (AUC) of 0.878 (95% CI 0.821 to 0.935). The cut-off value (5.4) was fixed for a specificity and sensitivity of 80% ([Figure 3](#fig3){ref-type="fig"}).

Logistic regression model
-------------------------

Logistic regression models were constructed to assess the association between demographic and other predictor variables and asthma control (ACT) and quality of life (mini-AQLQ) using a backward conditional method. The choice of variables in the model was based on the bivariate analysis. Asthma control (ACT) and quality of life (mini-AQLQ) were dichotomised for ACT scores \<20 and for mini-AQLQ scores \<5.40.

The model coefficients for ACT are presented in [Table 3](#tbl3){ref-type="table"}. Gender, economic status, concomitant co-morbidities, control medication, severity, enablement (mPEI), %PEF, %FEV~1~, age, and relief medication were entered into the model.

Model fit was assessed by the likelihood ratio statistic (χ^2^=61.220, df=7, p\<0.001) and by the Hosmer and Lemeshow test (χ^2^=6.047, df=8, p=0.642). The logistic coefficients for all the variables were positive, indicating an increase in the log odds of poor asthma control. These values can be interpreted in terms of the odds ratio (OR), assuming that all other variables are held constant.

The following variables were associated with poor control: female gender (OR=3.2), moderate and severe persistent asthma (OR=4.2 and OR=9.5, respectively), FEV~1~ \<80% of predicted (OR=3.4), and a higher number of concomitant co-morbidities (OR=4.2). Lower patient enablement (mPEI) appears to be associated with poor control, but this finding was not statistically significant (p=0.053).

The model coefficients for mini-AQLQ are presented in [Table 4](#tbl4){ref-type="table"}. Gender, economic status, severity and enablement (mPEI) were entered into the model. Model fit was assessed by the likelihood ratio statistic (χ^2^=49.917, df=5, p\<0.001) and by the Hosmer and Lemeshow test (χ^2^=3.980, df=8, p=0.859).

The logistic coefficients for all the variables are positive, indicating an increase in the log odds of poor asthma control. The following variables were associated with a worse quality of life: female gender (OR=3.8) and moderate and severe persistent asthma (OR=6.9 and OR=9.1, respectively). Low enablement (mPEI) appears to be associated with a poor quality of life, but this finding was not statistically significant (p=0.057).

Discussion
==========

Main findings
-------------

This study found a strong association between asthma control and quality of life in a random sample of asthma patients treated in general practice. A weak positive correlation was found between patient enablement and asthma control.

Strengths and limitations of this study
---------------------------------------

The study had a high response rate (97.2%). Non-responders were not significantly different from responders in age or gender, so a response bias is unlikely. The analysis of the reasons for not participating did not show a bias. The study instruments chosen are widely accepted and have been validated for local use.

The assessment of severity of asthma was based on the 2008 update of the GINA report, which has a number of limitations. According to the GINA guidelines, before treatment is initiated the classification of asthma severity is based solely on clinical features. When patients are already receiving medication, the classification of severity should be based on the clinical features present and the daily medication regimen. Although it is still controversial whether any classification system can be used to classify asthma severity reliably in patients receiving drug treatment,^[@bib30],[@bib31]^ using this approach it was possible to estimate the level of severity of the patients in the survey by matching the medication in use with the level of severity. Severity was classified in this way in the present study. The fact that some patients might need to step-up or step-down treatment and are therefore classified at a higher or lower level might be a source of bias on the severity classification in the results.

Interpretation of findings in relation to previously published work
-------------------------------------------------------------------

### Asthma control and quality of life

The association between asthma control and quality of life has been described in other studies.^[@bib32],[@bib33]^ The ACT and the mini-AQLQ have been used to study the relationship between asthma-specific quality of life and asthma control. Asthma control tools reflect the symptom and activity limitation aspects of quality of life. They correlate well with emotional aspects but significantly less well than symptom or activity measures.^[@bib34]^ Asthma control measured by the ACQ was negatively correlated with quality of life in one study.^[@bib35]^ Co-morbidity has also been found to be associated with poor quality of life in asthma in a Dutch study.^[@bib36]^

### Enablement, asthma control, and quality of life

Evidence for the value of assessment of patient enablement in asthma is lacking, although the use of peak flow meters, symptom diaries, and written action plans may improve outcomes.^[@bib2],[@bib3],[@bib37]^ The association between patient enablement and asthma control has been tested in some studies.^[@bib36]^ Patients may value self-management,^[@bib38]^ but this is not always the case as inhaler technique may be faulty despite training.^[@bib39]^

Self-management education programmes may result in only small to moderate effects for selected chronic diseases,^[@bib4]^ but may improve asthma control in patients compared with usual care.^[@bib40]^ They can improve trust in treatment, improving adherence to therapeutic plans.^[@bib41]^ Other studies found that a lower sense of self-efficacy may also be associated with worse asthma control and lower quality of life.^[@bib42]^

Although we found a low correlation between the mPEI and the mini-AQLQ, there is some evidence that the mPEI may be sensitive enough to detect changes in the patient\'s quality of life, as shown by Haughney *et al*. in 2007.^[@bib21]^ In that study, the authors also described a low correlation between the mPEI and the mini-AQLQ but found a significant correlation between the mPEI total score and changes in the mini-AQLQ. The original PEI was more a measurement of satisfaction with the consultation than a measure of enablement, while the mPEI aims to measure enablement as a result of asthma management. There are several possible reasons why measures of enablement may give negative results. Patients with less severe forms of asthma, who consult less frequently, might be less able to deal with the condition, as could less-educated, older, or underprivileged patients. We studied the relationship between enablement and socio-demographic and cultural variables and found no statistically significant differences that could explain the negative results. Another explanation could be that the patients in our study belong to a cohort that has often participated in research on asthma, resulting in a higher level of enablement (a PEI score of \>6 was found in 97 patients, 55.4%) so that differences could not be detected.

Implications for future research, policy and practice
-----------------------------------------------------

Patient enablement may be considered as an additional tool for improving asthma management. Improvements in patient enablement may result in better asthma control and quality of life. The mPEI may be useful in future research and be applicable in clinical work.

Conclusions
-----------

There was a strong correlation between asthma control and quality of life. A cut-off value for the quality of life measurement score using the mini-AQLQ was established at 5.4. This analysis suggests that a mini-AQLQ score of \<5.4 is related to worse asthma control and a lower quality of life and a score of ≥5.4 is related to better control and a higher quality of life.

Gender, concomitant co-morbidities, FEV~1~, and severity are associated with asthma control. Gender and severity are also associated with quality of life.

The mean mPEI was 6.5, indicating clinically meaningful enablement. Patient enablement was found to be weakly associated with asthma control and quality of life in this population of asthma patients treated in primary care.
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###### Demographic and clinical characteristics of asthma patients (n=175)
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###### Analysis of outcome variables
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###### Logistic regression model for poor asthma control (ACT)
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###### Logistic regression model for poor quality of life (mini-AQLQ)
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